Analysis of the binding of ligands to large numbers of sites: the binding of tryptophan to the 11 sites of the trp RNA-binding attenuation protein.
Analysis of the cooperative binding of ligands may provide insight into the underlying mechanisms of biological control. Binding of L-tryptophan at each juncture in the ring of 11 subunits of the trp RNA-binding attenuation protein exhibits cooperativity. To analyze binding of this kind we have developed both the matrix and combinatorial procedures for binding to large numbers of sites. A new, exact, and fast combinatorial procedure is presented. In this procedure the sites may be single or overlapping in a linear lattice or in the form of a ring. The dimensions of the ring of 11 binding sites for L-tryptophan on the trp RNA-binding attenuation protein are such as to prevent direct interactions between the L-tryptophan molecules. Reasonable and explicit assumptions on analyzing the binding data lead to the conclusion that binding of L-tryptophan raises the energy level of (destabilizes) the 11 membered structure.